Fractional Exponents & Radicals
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* I[ngrade 9, you learned that for powers with
variable bases and whole number exponents

qm.qh = gmtn

* We can extend this law to powers with
fractional exponents

m

Example:

1 1 1+1

) B3 1 1
52:52=5% =5 =5 52and /5 are
equivaler11t expressions,
nd thatis o5 =./5

U545 =25 =5 .




* Raising a number to the exponent 7 is
equivalent to taking the square root of the
number.

e Raising a number to the exponent % is
equivalent to taking the cube root of the
number

...and so on.



Powers with Rational Exponents with
Numerator 1.

Powers with Rational Exponents

1

When 7 1s a natural number and x 1s a rational number, x" = {/ x

Example: Evaluate each power without using a calculator

Hint: The denominator of the exponent is the index of the radical.
1 1

a) 273 b) (-64)? c) ( 4 )2
9



 As we know, a fraction can be written as a
decimal (either terminating or repeating).

 Therefore we can interpret powers with
decimal exponents

Example:

How do we solve 32°2 without using a
calculator?

1 1
0-2=§ ,$0 3202 =325



Powers with Rational Exponents with
Numerator other than 1

Recall:
(am)n — amn

We can extend this law to powers with
fractional e>2<ponents with numerator other than

1 such as 3.



Example:

We can write the exponent 2 as 1-20r, as 2-l

3 3 3

2

2
So, —
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The numerator of a fractional
exponent represents a power and the
denominator represents a root.

Powers with Rational Exponents

When m and » are natural numbers, and x 1s a rational number,
m 1 A ™M 1

x" = \x" and x* = (x™)"

i -
—_— 1 m —n
J— ( \'| x) p— \'l x"l



Example 1
2

a) Write 26° in radical form in
2 ways.
b) Write /6 and (‘tEy In

exponent form.



Example 2: Evaluate

4 3

a) 975 b) 0.042



Example 3: Application

2
Biologists use the formula b =0.01m? to estimate

the brain mass, b kilograms, of a mammal with
body mass m kilograms. Estimate the brain mass

of each animal.
a) a moose with a body mass of 512 kg

b) A cat with a body mass of 5kg



Assignment



